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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
29, 2008 has been entered. 

Response to Amendment 

2. This Office Action is responsive to Applicant's remarks received on April 29, 
2008. Newly added claims 35-46 remain pending. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 35-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combination of Arai et al. (US 4,870,693) and Shibata et al. (US 2002/0089664). 

Regarding claim 35, Arai et al. discloses a method in the field of endeavor of 
mask inspection ("mask inspecting apparatus" at col. 1, line 35) comprising: 

dividing the mask into stepper area window SAW segments, all SAW segments 
having same dimensions ("DA, DB and DC read from the data file 10 into the data 
processing circuit 14 are converted for each block B(m,n) (FIG. 19) by the data 
processing circuit 14 and are stored in the magnetic disk 12" at col. 9, line 2); 

assigning to each of the SAW segments a unique SAW segment index, defining 
a set of defined SAW segment indices ("design data BD(m,n) of the block B(m,n)" at col. 
9, line 36; figure 22; each block is assigned BD) 

defining image field segments adjacent to each other within an image field of a 
camera (figure 20; figure 1, numeral 25), the image field segments having the same 
image dimensions as images of SAW segments within the image field of the camera 
("during inspection of the flaw of the mask, the design data of the pertinent block is read 
out from the magnetic disk 1 2 by the data processing device 1 4 in the order of the 
scanning by the line sensor" at col. 1 1 , line 1 1 ; as the system is aware of the pertinent 
design data for the current block image data being read, the blocks are the same size 
such that comparison may be made), the area covered by the image field segments 
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within the image field of the camera having different image dimensions that the images 
of the mask on the wafer within the image field of the camera (the total area covered by 
the image segments in figure 20 has different dimensions than the individual block 
images of the mask); 

assigning to each image field segment a unique image segment index (as seen 
in figure 20, each block has an address of B(m,n)); 

capturing images of the mask with the camera at different positions of the 
camera and the mask with respect to each other (figure 20 as it pertains to generating 
reference design data and subsequent inspection data), image field segments within at 
least some images representing SAW segments of adjacent images of the mask on the 
wafer (the image field segments are within the SAW segment images as they 
correspond to each other for comparison purposes); 

storing the captured images (both the design data and the inspection data are 
stored in memory as seen in figures 1 and 23); 

for each stored image, assigning a defined SAW segment index to at least one 
image field segment within the image according to the positions of the camera and the 
mask with respect to each other when the image is captured ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 12 by the data processing device 14 in the order of the scanning by the line sensor" 
at col. 1 1 , line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the design data BD(m,n) is assigned to each image 
segment); and 
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comparing contents of image field segments of stored images with each other 
(figure 1 , numeral 24), wherein each compared field segments of each pair of compared 
field segments has the same SAW segment index and the same image segment index 
(each subsequent mask to be inspected for a single reference design mask will have 
the blocks indexed in the same manner as described above). 

Arai et al. does not disclose a method for analyzing a semiconductor wafer 
exposed multiple times using the mask. 

Shibata et al. discloses a method for analyzing a semiconductor wafer exposed 
multiple times using a mask (figure 2). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to analyze the semiconductor wafer of Shibata et al. in the apparatus of 
Arai et al. to be able to inspect the quality of an entire wafer when "a similar pattern is 
formed in every die (chip)" (Shibata et al. at paragraph 0032, line 2). 

Regarding claim 38, Arai et al. discloses a method in the field of endeavor of 
mask inspection ("mask inspecting apparatus" at col. 1, line 35) comprising: 

dividing the mask into stepper area window SAW segments, all SAW segments 
having same dimensions ("DA, DB and DC read from the data file 10 into the data 
processing circuit 14 are converted for each block B(m,n) (FIG. 19) by the data 
processing circuit 14 and are stored in the magnetic disk 12" at col. 9, line 2); 

assigning to each of the SAW segments a unique SAW segment index, defining 
a set of defined SAW segment indices ("design data BD(m,n) of the block B(m,n)" at col. 
9, line 36; figure 22; each block is assigned BD) 
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defining image field segments adjacent to each other within an image field of a 
camera (figure 20; figure 1 , numeral 25), the image field segments having the same 
image dimensions as images of SAW segments within the image field of the camera 
("during inspection of the flaw of the mask, the design data of the pertinent block is read 
out from the magnetic disk 1 2 by the data processing device 1 4 in the order of the 
scanning by the line sensor" at col. 1 1 , line 1 1 ; as the system is aware of the pertinent 
design data for the current block image data being read, the blocks are the same size 
such that comparison may be made), the area covered by the image field segments 
within the image field of the camera having different image dimensions that the images 
of the mask on the wafer within the image field of the camera (the total area covered by 
the image segments in figure 20 has different dimensions than the individual block 
images of the mask); 

assigning to each image field segment a unique image segment index (as seen 
in figure 20, each block has an address of B(m,n)); 

capturing images of the mask with the camera at different positions of the 
camera and the mask with respect to each other (figure 20 as it pertains to generating 
reference design data and subsequent inspection data), image field segments within at 
least some images representing SAW segments of adjacent images of the mask on the 
wafer (the image field segments are within the SAW segment images as they 
correspond to each other for comparison purposes); 

storing the captured images (both the design data and the inspection data are 
stored in memory as seen in figures 1 and 23); 
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for each stored image, assigning a defined SAW segment index to at least one 
image field segment within the image according to the positions of the camera and the 
mask with respect to each other when the image is captured ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 12 by the data processing device 14 in the order of the scanning by the line sensor" 
at col. 1 1 , line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the design data BD(m,n) is assigned to each image 
segment); and 

comparing contents of image field segments of stored images with at least one 
master image (figure 1 , numeral 24; the reference pattern data is a master image), 
wherein each compared field segments of each pair of compared field segments has 
the same SAW segment index and the same image segment index (each subsequent 
mask to be inspected for a single reference design mask will have the blocks indexed in 
the same manner as described above). 

Arai et al. does not disclose a method for analyzing a semiconductor wafer 
exposed multiple times using the mask. 

Shibata et al. discloses a method for analyzing a semiconductor wafer exposed 
multiple times using a mask (figure 2). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to analyze the semiconductor wafer of Shibata et al. in the apparatus of 
Arai et al. to be able to inspect the quality of an entire wafer when "a similar pattern is 
formed in every die (chip)" (Shibata et al. at paragraph 0032, line 2). 
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Regarding claim 41, Arai et al. discloses an apparatus in the field of endeavor of 
mask inspection ("mask inspecting apparatus" at col. 1, line 35) comprising: 
a camera (figure 1 , numeral 25); 

a means for changing positions of the camera and the mask with respect to each 
other (figure 1, numeral 26 that produces the scanning path in figure 19, which is 
equivalent to applicant's disclosed camera mover); and 

a processing unit (figure 1 , numeral 14) capable of: 

dividing the mask into stepper area window SAW segments, all SAW segments 
having same dimensions ("DA, DB and DC read from the data file 10 into the data 
processing circuit 14 are converted for each block B(m,n) (FIG. 19) by the data 
processing circuit 14 and are stored in the magnetic disk 12" at col. 9, line 2); 

assigning to each of the SAW segments a unique SAW segment index, defining 
a set of defined SAW segment indices ("design data BD(m,n) of the block B(m,n)" at col. 
9, line 36; figure 22; each block is assigned BD) 

defining image field segments adjacent to each other within an image field of the 
camera (figure 20), the image field segments having the same image dimensions as 
images of SAW segments within the image field of the camera ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 1 2 by the data processing device 1 4 in the order of the scanning by the line sensor" 
at col. 1 1 , line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the blocks are the same size such that comparison may 
be made), the area covered by the image field segments within the image field of the 
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camera having different image dimensions that the images of the mask on the wafer 
within the image field of the camera (the total area covered by the image segments in 
figure 20 has different dimensions than the individual block images of the mask); 

assigning to each image field segment a unique image segment index (as seen 
in figure 20, each block has an address of B(m,n)); 

capturing images of the mask with the camera at different positions of the 
camera and the mask with respect to each other (figure 20 as it pertains to generating 
reference design data and subsequent inspection data), image field segments within at 
least some images representing SAW segments of adjacent images of the mask on the 
wafer (the image field segments are within the SAW segment images as they 
correspond to each other for comparison purposes); 

storing the captured images (both the design data and the inspection data are 
stored in memory as seen in figures 1 and 23); 

for each stored image, assigning a defined SAW segment index to at least one 
image field segment within the image according to the positions of the camera and the 
mask with respect to each other when the image is captured ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 12 by the data processing device 14 in the order of the scanning by the line sensor" 
at col. 11, line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the design data BD(m,n) is assigned to each image 
segment); and 
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comparing contents of image field segments of stored images with each other 
(figure 1 , numeral 24), wherein each compared field segments of each pair of compared 
field segments has the same SAW segment index and the same image segment index 
(each subsequent mask to be inspected for a single reference design mask will have 
the blocks indexed in the same manner as described above). 

Arai et al. does not disclose an apparatus for analyzing a semiconductor wafer 
exposed multiple times using the mask. 

Shibata et al. teaches an apparatus for analyzing a semiconductor wafer 
exposed multiple times using a mask (figure 2). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to analyze the semiconductor wafer of Shibata et al. in the apparatus of 
Arai et al. to be able to inspect the quality of an entire wafer when "a similar pattern is 
formed in every die (chip)" (Shibata et al. at paragraph 0032, line 2). 

Regarding claim 44, Arai et al. discloses an apparatus in the field of endeavor of 
mask inspection ("mask inspecting apparatus" at col. 1, line 35) comprising: 

a camera (figure 1 , numeral 25); 

a means for changing positions of the camera and the mask with respect to each 
other (figure 1, numeral 26 that produces the scanning path in figure 19, which is 
equivalent to applicant's disclosed camera mover); and 

a processing unit (figure 1 , numeral 14) capable of: 

dividing the mask into stepper area window SAW segments, all SAW segments 
having same dimensions ("DA, DB and DC read from the data file 10 into the data 
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processing circuit 14 are converted for each block B(m,n) (FIG. 19) by the data 
processing circuit 14 and are stored in the magnetic disk 12" at col. 9, line 2); 

assigning to each of the SAW segments a unique SAW segment index, defining 
a set of defined SAW segment indices ("design data BD(m,n) of the block B(m,n)" at col. 
9, line 36; figure 22; each block is assigned BD) 

defining image field segments adjacent to each other within an image field of the 
camera (figure 20), the image field segments having the same image dimensions as 
images of SAW segments within the image field of the camera ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 12 by the data processing device 14 in the order of the scanning by the line sensor" 
at col. 11, line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the blocks are the same size such that comparison may 
be made), the area covered by the image field segments within the image field of the 
camera having different image dimensions that the images of the mask on the wafer 
within the image field of the camera (the total area covered by the image segments in 
figure 20 has different dimensions than the individual block images of the mask); 

assigning to each image field segment a unique image segment index (as seen 
in figure 20, each block has an address of B(m,n)); 

capturing images of the mask with the camera at different positions of the 
camera and the mask with respect to each other (figure 20 as it pertains to generating 
reference design data and subsequent inspection data), image field segments within at 
least some images representing SAW segments of adjacent images of the mask on the 
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wafer (the image field segments are within the SAW segment images as they 
correspond to each other for comparison purposes); 

storing the captured images (both the design data and the inspection data are 
stored in memory as seen in figures 1 and 23); 

for each stored image, assigning a defined SAW segment index to at least one 
image field segment within the image according to the positions of the camera and the 
mask with respect to each other when the image is captured ("during inspection of the 
flaw of the mask, the design data of the pertinent block is read out from the magnetic 
disk 12 by the data processing device 14 in the order of the scanning by the line sensor" 
at col. 1 1 , line 1 1 ; as the system is aware of the pertinent design data for the current 
block image data being read, the design data BD(m,n) is assigned to each image 
segment); and 

comparing contents of image field segments of stored images with at least one 
master image (figure 1 , numeral 24; the reference pattern data is a master image), 
wherein each compared field segments of each pair of compared field segments has 
the same SAW segment index and the same image segment index (each subsequent 
mask to be inspected for a single reference design mask will have the blocks indexed in 
the same manner as described above). 

Arai et al. does not disclose an apparatus for analyzing a semiconductor wafer 
exposed multiple times using the mask. 

Shibata et al. teaches an apparatus for analyzing a semiconductor wafer 
exposed multiple times using a mask (figure 2). 
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It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to analyze the semiconductor wafer of Shibata et al. in the apparatus of 
Arai et al. to be able to inspect the quality of an entire wafer when "a similar pattern is 
formed in every die (chip)" (Shibata et al. at paragraph 0032, line 2). 

Regarding claims 36, 39, 42 and 45, the Arai et al. and Shibata et al. 
combination discloses a method and apparatus wherein each image field segment of 
the captured images represents a unique SAW segment on the wafer ("during 
inspection of the flaw of the mask, the design data of the pertinent block is read out from 
the magnetic disk 1 2 by the data processing device 1 4 in the order of the scanning by 
the line sensor" at col. 1 1 , line 1 1 ; each current block image data being read 
corresponds to a unique design data block). 

Regarding claims 37, 40, 43 and 46, Arai et al. discloses a method and 
apparatus wherein the SAW segments and image field segments are rectangular (as 
shown before, the segments are blocks that are rectangular). 



Response to Arguments 



5. Applicant's arguments with respect to claims 35-46 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KATRINA FUJITA whose telephone number is 
(571)270-1574. The examiner can normally be reached on M-Th 8-5:30pm, F 8- 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vikkram Bali can be reached on (571) 272-7415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Katrina Fujita/ 
Examiner, Art Unit 2624 



/Vikkram Bali/ 

Supervisory Patent Examiner, Art Unit 2624 



